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 AUTONUMLGL  Introduction

Most of the GSM mobiles are not able to transmit in circuit and in packet domain simultaneously. Only Class A and DTM mobiles can handle such behaviour. Furthermore DTM is an optional feature for the network.

When a PS session is ongoing, a non (Class A or DTM) mobile needs to suspend the PS session in order to establish a CS call. On the other hand, the end user would have to wait for the end of the GSM speech call or even terminate it in order to establish a PS session.

Dual mode UMTS/GSM mobiles can always transmit simultaneously in circuit and in packet domain if they are connected to an UTRAN network.

With the current specification, a user with a dual mode UMTS/GSM terminal not supporting Class A or DTM and roaming in GSM needs to suspend the PS session in order to establish a CS call. On the other hand, the end user would have to wait for the end of the GSM speech call or even terminate it in order to establish a PS session even if he/she is in the neighbourhood of UTRAN coverage. The user does not take benefit of having a dual mode UMTS/GSM terminal: Simultaneous speech and data transfer are possible in UMTS mode.

 AUTONUMLGL  New functionality for dual mode UMTS/GSM terminals

For an UMTS/GSM terminal roaming in GSM in the neighbourhood of UTRAN coverage it is proposed that the end user is allowed to request a dual CN connection to the BSS, even if the MS is not Class A or if DTM is not supported by the MS and/or the BSS, in order to indicate that an handover or a cell change order to UTRAN should be favoured by the BSS.

This new functionality will permit to improve the access to the dual transfer services for end users when the operator has both a GSM and an UMTS network. Indeed, with this improvement, the probability for a dual mode UMTS/GSM terminal to have a dual transfer connection will be increased considerably.

This new procedure is proposed to be mandatory for UMTS/GSM dual mode terminals, which do not support Class A and DTM capabilities, and optional for other UMTS/GSM dual mode terminals (in particular, it could be useful for a DTM MS to support this procedure, in case the BSS does not support the DTM option). It is also proposed to be mandatory for a BSS supporting GSM to UMTS hand-over procedures.

 AUTONUMLGL Detailed descriptions of the procedures

There are two different scenarios, one with a PS connection request while a CS call is on-going, and the other with a CS connection request while a PS session is already established.

When a PS session (resp. CS call) is requested while a CS call (resp. PS session) is on-going, a dual mode UMTS/GSM terminal shall send to the BSS on the main DCCH the new DUAL CN CONNECTION REQUEST message to indicate that it wishes to access the UTRAN to set up a connection for dual transfer.

To supervise the reception of the response from the BSS, a new timer T3150 is used in the MS.

It is up to the BSS to trigger a Handover to UTRAN (resp. Cell Change Order to UTRAN) so that it is then possible to establish a dual transfer connection for the mobile in a UTRAN cell, or to keep the mobile in the GSM coverage. The criteria for the decision are implementation dependent.

If the BSS accepts the request, it will initiate the handover to UTRAN (resp. Cell Change Order to UTRAN) using the existing inter system handover procedure by sending to the mobile the INTER SYSTEM TO UTRAN HANDOVER COMMAND (resp. CELL CHANGE ORDER TO UTRAN COMMAND) message.

If the BSS rejects the request, it will send to the mobile on the main DCCH, the new DUAL CN CONNECTION REJECT message.

 AUTONUMLGL  Scenarios

 AUTONUMLGL Successful case : dual transfer with UTRAN with on-going CS call allowed by the BSS
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Figure 1: The BSS accepts to trigger a handover to UTRAN. 

The initial conditions for triggering this new scenario are the following:

· The MS is a dual mode GSM/UMTS terminal (not Class A) roaming in GSM.

· DTM is not supported by the MS and/or by the network.

· The GSM cell supports this new feature.

· There is a neighbour UMTS cell received with a good signal level. 

· A CS call is on going.

When the user wants to start a packet connection, the MS sends a DUAL CN CONNECTION REQUEST message to the BSS. Looking at the MS capabilities, the BSS may decide to trigger a handover to UTRAN, so that the MS may be able to initiate in  addition a  PS session in UTRAN. The timer T3150 is started to supervise the procedure.

On reception of the DUAL CN CONNECTION REQUEST message if the conditions for handover are fulfilled (reception level acceptable, …), the BSS requests resources in the target UMTS cell via the MSC. The criteria for the decision are implementation dependent. If resources are available in the target UMTS cell, the BSS sends an INTER SYSTEM TO UTRAN HANDOVER COMMAND message to the MS.

At that time the MS and the network follow the normal handover procedures from GSM to UTRAN. At the end of the procedure, the MS has an RRC connection and a speech connection in UTRAN. The resources previously used for the speech call in the BSS have been released.

Now the MS which is roaming in UMTS requests an additional connection to UTRAN for a data connection. At the end of the procedure the MS has a speech call and a data connection.

 AUTONUMLGL Successful case : dual transfer with UTRAN with established  PS session allowed by the BSS
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Figure 2: The BSS accepts to trigger a handover to UTRAN. 

The initial conditions for triggering this new scenario are the following:

· The MS is a dual mode GSM/UMTS terminal (not Class A) roaming in GSM.

· DTM is not supported by the MS and/or by the network.

· The GSM cell supports this new feature.

· There is a neighbour UMTS cell received with a good signal level. 

· A PS session  is on already established.

When the user wants to start a CS call, the MS sends a DUAL CN CONNECTION REQUEST message to the BSS. Looking at the MS capabilities, the BSS may decide to trigger a Cell Change Order to UTRAN, so that the MS may be able to initiate an additional CS data call in UTRAN. The timer T3150 is started to supervise the procedure.

On reception of the DUAL CN CONNECTION REQUEST message if the conditions for cell reselection are fulfilled (reception level acceptable, …), the BSS triggers the Cell Change Order to UTRAN procedure. The criteria for the decision are implementation dependent. If the decision is taken, the BSS  sends an CELL CHANGE ORDER TO UTRAN COMMAND message to the MS.

At that time the MS and the network follow the normal inter-RAT cell reselection procedures from GSM to UTRAN. At the end of the procedure, the MS has an RRC connection and a Iu-PS connection in UTRAN. The resources previously used for the PS session  in the BSS have been released.

Now the MS which is roaming in UMTS requests an additional connection to UTRAN for a CS call. At the end of the procedure the MS has a CS call and a PS session in UTRAN.

 AUTONUMLGL  Unsuccessful case: dual CN Connection rejected by the BSS
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Figure 3: The BSS does not accept to trigger a Handover/Cell reselection to UTRAN.

On reception of the DUAL CN CONNECTION REQUEST message if the conditions for handover or cell reselection to UTRAN are not fulfilled (reception level not sufficient, …), the BSS answers with a DUAL CN CONNECTION REJECT message, indicating the time (T3142) when the UE is allowed to make a new attempt.

On reception of the DUAL CN CONNECTION REJECT message, the MS shall start timer T3142, and on expiry, it shall trigger again the dual CN Connection procedure.

Note : There should be a specific value corresponding to "Infinity" for timer T3142 in order to prevent re-attempts.

 AUTONUMLGL Conclusion

This new functionality improves the dual transfer service for end users having dual mode GSM/UMTS mobiles. Modifications are needed in the specifications 23.060 and 44.018 in GERAN. It is proposed to introduce them within the scope of Rel-6.

If the proposal is agreed in SA2, there is an attached CR for the modifications in 23.060.

A draft LS should be sent to GERAN in order to request them to implement the necessary modifications in 44.018 and 44.060.
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